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$T= \frac{1}{2}[\frac{1}{\mu_{j}}](\mu_{1}\mu_{2}h_{\mathrm{s}}^{2}+b_{\mathrm{n}}^{2})$ $(>0)$ (1)
, ,
$h_{\mathrm{s}}$ , b . , $\mu_{1}$ ,














$j=1$ , $j=2$ , $h_{j}=$
$(h_{xj}, h_{yj})$ . $b_{j}=(b_{xj}, b_{yj})$ . $\mu_{j}$ ,
$f_{j}=b_{xj}-ib_{yj}=\mu j$ ( $h_{xj}$ -ihyj)(2)




1. $f_{j}$ $z=x+iy$ [y ,
2. $f_{j}(z)=-\mathrm{d}w_{j}(z)/\mathrm{d}z$ , $w_{j}(z)$
Laplace ,
3. $C$ , Cauchy $=0$ ,
4. H ert ,
5. Real Space $f_{j}(z)-$ Flat Space $F_{j}(Z)$ .
, ,





$\theta$ , $h_{\mathrm{s}}$ $b_{\mathrm{n}}$
$x,$ $y$ , $gj$





. , (2-1) $[\cdots]$ ,








, $B(z),$ $H(z)$ , $f_{j}(z)$




















Fig. 1: Closed contours for the Hflbert equation.
$B(z),$ $H(z)$ , Fig. 1
2 $C\mathrm{u},$ $C_{\mathrm{L}}$ , $(\begin{array}{l}B(z’)H(d)\end{array})$
. , / $C\mathrm{u}/C_{\mathrm{L}}$ \downarrow }
. Fig. 1 , $z$ , $z_{1},$ $z_{2}$ ,
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$C_{1}$ , $C_{2}$ $z$ , $C_{3}$ .
Cauchy ,
. $C_{1},$ $C_{2},$ $C_{3}$ , $C_{3}$ , $C\mathrm{u}$ ,
$C_{\mathrm{L}}$ $\mathrm{H}\mathrm{i}\mathrm{l}\mathrm{b}\mathrm{e}\mathrm{r}\mathrm{t}$
$1_{\mathrm{T}\text{ }^{ }\mathrm{f}\mathrm{f}\mathrm{i}}. \cdot.\cdot\{\begin{array}{l}B(z)H(z)B(z)H(z)\end{array})=2=2\{\begin{array}{l}B^{(2)}(z)H^{(2)}(z)B^{(1)}(z)H^{(1)}(z)\end{array})+\frac{1}{\pi i}\int_{-\frac{1}{\pi i}\int_{C_{1}}\frac{\mathrm{d}z}{z’-z}}\mathit{0}_{1}^{\frac{\mathrm{d}z’}{z’-z}},.\{\begin{array}{l}B(z’)H(t)B(z’)H(z,)\end{array})$ (9)
. $B^{(2)}(z),H^{(2)}(z)/B^{(1)}(z),H^{(1)}(z)$ /
, $z_{2}$ , $z_{1}$ ,




Hilbert (9) , , 1 / 2
/ , Hilbert .
.
$z(t)=x(t)+iy(t)$
$t$ , . ,
$\theta(t)$ . $\tau(t)$ , $\mathrm{d}z(t)/\mathrm{d}t=’(arrow\tau(t)$ . ,
$z=z(t),$ $\theta=\theta(t),$ $\tau=\tau(t),$ $z’=z(t),$ $\theta’=$
.
$\theta(t),$ $\tau’=\tau(t’)$ $\equiv-\mathrm{Q}$ .








$\{_{\text{ }\mathrm{f}\mathrm{f}\mathrm{i}}^{-\mathrm{h}\text{ }}.\cdot.\cdot\{\begin{array}{l}b_{\mathrm{n}}^{(2)}(t)h_{8}^{(2)}(t)b_{\mathrm{n}}^{(1)}(t)h_{\mathrm{s}}^{(1)}(t)\end{array})\equiv 2\equiv 2\{\begin{array}{ll}\mathrm{I}\mathrm{m} B^{(2)}(z)e^{|\theta}-\mathrm{R}\mathrm{e} H^{(2)}(z)e^{\dot{\iota}\theta}\mathrm{I}\mathrm{m} B^{(1)}(z)e^{|\theta}-\mathrm{R}\mathrm{e} H^{(1)}(z)e^{\dot{l}\theta}\end{array}),$
’
(12)
$K(t,t’) \equiv{\rm Im}\frac{e^{\dot{\iota}\theta(t)-\tau(\#)}(t’-t)}{z(t’)-z(t)}$ (13)
. $K$ ($t$ , )=0 ,
. (11) , $b_{\mathrm{n}},$ $h_{\mathrm{s}}$
. 1 2 ,
, , .
2.5





Fig. 2 , $a$ $z_{2}$ $m_{2}$ , $z_{1}$
$m_{1}$ , $f_{2}(z)$
$f1(z)$ ,
: $\{_{f_{1}(z)=\mu_{1}}^{f_{2}(z)=\mu_{2}}\{_{\frac{}{z-z_{2}}-\frac{\frac{\delta m_{2}}{z-z_{1}\delta m_{2}}}{z-z_{2}})}^{\frac{m_{2}}{z-z_{2}m_{2}}-+\frac{\delta m_{2}}{z})},$
’
(14)
: $\{_{f_{1}(z)=\mu_{1}}^{f_{2}(z)=\mu_{2}}\{^{\frac{m_{1}}{\frac z-z_{1}z-z_{1}m_{1}}+\frac{\delta m_{1}}{z-z_{1}\delta m_{1}})}+\frac{}{z-z_{2}}-,\frac{\delta m_{1}}{z})$ (15)
. , $z_{1}\equiv ir$’ $z_{2}\equiv ia^{2}/r_{1}$







(14),(15) $f_{2}(z),$ $f1(z)$ $z$ ,
. , $[h_{\mathrm{s}}]=0,$ $[b_{\mathrm{n}}]=0$ , (16),(17) (8a)






[2]. , (2) , (1) .
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(12) $b_{\mathrm{n}}^{(1,2)},$ $h_{\mathrm{s}}^{(1,2)}$ , $B^{(2)}(z),$ $H^{(2)}(z)$ ,
$B^{(1)}(z),$ $H^{(1)}(z)$ ,
$1_{\text{ _{}0}}^{\text{ _{}\mathrm{D}}}\Re \text{ }\Re \text{ }\cdot.\cdot$
.
$(\begin{array}{l}b_{\mathrm{n}}^{(1)}(t)h_{8}^{(1)}(t)\end{array})(\begin{array}{l}b_{\mathrm{n}}^{(2)}(t)h_{\mathrm{s}}^{(2)}(t)\end{array})=2=2(_{-\frac{\rm Re}+\frac{\frac{1}{z-z_{1}1}}{z-z_{1}})}^{\frac{\rm Im}-}(_{-\frac{\mu_{1}+\mu_{2}\mu_{2}m_{2}}{\mu_{1}^{1}\mu_{2}m_{1}\mu_{1}+\mu_{2}\mu_{1}+\mu_{2}\mu+\mu_{2}\mu_{1}m_{1}}{\rm Re}\frac e^{\dot{\iota}\theta)}}^{-\frac{\mu_{1}\mu_{2}m_{2}}{}{\rm Im}\frac{1}{z-z_{2}z-z_{2}\{_{-}^{-\frac{1}{\frac{z1}{z}}}1}e^{i\theta}},e^{\phi)}e^{\theta}.\cdot$
.
(19)




$= \{_{+}^{-}\{\frac{\rm Im}\overline{(}_{\frac{\frac{\frac{\frac z-z_{2}11}{z-z_{2}1}}{z-z_{2}1}}{z-z_{2}}+}\frac{\rm Re}-\frac{\frac{\mu_{1}\mu}{-\mu_{1}-}\mathrm{I}+\mu_{2}\mu_{2}m_{2}2m_{2}}{\mu_{1}\mu_{2}m1,\mu_{1}+\mu_{2}\mu_{1}+\mu_{2}\mu_{1}+\mu_{2}\mu_{1}m_{1}}\mathrm{R}\mathrm{e}\mathrm{m}(-\frac{1}{\frac{z-1}{\frac-\frac+zz11z-}}+\frac{z_{1}z_{1}+\frac{1}{z1}1+\frac{}{z}}{\frac,z-z_{1}z-z_{1}1})_{e^{i\theta}}^{e^{i\theta}}e^{i\theta)}e^{i\theta}$ $.\cdot.\cdot \text{ _{}\mathrm{D}}\text{ }\Pi\#\text{ }\Re \mathrm{f}\mathrm{f}\mathrm{l}\text{ }$
,
(20)
. , 4 , ,
$\frac{1}{\pi}\int_{-\pi}^{\pi}\mathrm{d}t’\frac{\mathrm{d}z’}{\mathrm{d}t’}\frac{1}{z’-z}\frac{1}{z’-m}=$ $( \frac{1}{z’-z}-\frac{1}{z’-\triangleleft})$
$=\{\frac{\frac{1}{\pi 1}}{\pi}\frac{z-1^{4}}{z-\alpha}(\pi i-2\pi i)=-\frac{1}{}(\pi i-0\pi i)=\frac{i}{\frac{z-\infty i}{z-\triangleleft}}$
$..\cdot$
.












$x(t)=x^{(0)}(t)- \frac{1}{\pi}\int_{-\infty}^{\infty},\frac{\mathrm{d}t’}{t-t}K(t,t’)x(t’)$ . (22)
, $x(t)$ $t=t_{k}(1\leq k\leq N)$ ,







$t=tk$ $[]$} $g(x)$ . , (24) $f$($t$ , )
$\int_{-\infty}^{\infty}\mathrm{d}t’\psi_{i}^{*}(t’)\psi_{j}(t’)=\delta_{ij}\sim\Psi^{*}\Psi=t$ (25)
$\Psi\equiv\{\psi_{:}(t’)\}(t’=t_{k}, 1\leq i, k\leq N)$ ,
$f(t,t’)= \sum_{\dot{\iota}=1}^{N}\psi_{i}(t’)\tilde{f_{\dot{\iota}}}(t)\sim f=\Psi\tilde{f}$ (26)
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.$\tilde{f_{1}}.(t)=\int_{-\infty}^{\infty}\mathrm{d}t’\psi_{1}^{*}.(t’)f(t,t’)\sim\tilde{f}=\Psi^{*}f=\{\tilde{f_{\dot{l}}}(t)\}(1\leq i\leq N)$ (27)
, $t$ .
, (26) Fourier , Hflbert
,
$\mathrm{H}$ coe $it’=-\sin$ it, $\mathrm{H}\sin it’=\mathrm{c}\mathrm{o}\mathrm{e}$ it
, ,
$\varphi:(t)=\mathrm{H}\psi_{\dot{\iota}}(t’)=\frac{1}{\pi}\int_{-\infty}^{\infty}\frac{\mathrm{d}t}{t’-t}\psi_{:}(t’)\sim\Phi=\mathrm{H}\Psi$ (28)
. , Hflbert $\Phi\equiv\{\varphi:(t)\}$
,
$\int_{-\infty}^{\infty}\mathrm{d}t\varphi_{1}^{*}.(t)\varphi_{j}(t)=\delta_{1j}.\sim\Phi^{*}\Phi=t$ (29)




. , Hilbert ,
, $f(t,t)$ ,
.







$x(t)=. \sum_{1=1}^{N}\varphi:(t)\tilde{x}_{\dot{l}}\sim oe=\Phi \mathrm{a}\tilde{\mathrm{e}}$ (31)
,
$\tilde{x}:=\int_{-\infty}^{\infty}\mathrm{d}t\varphi_{1}^{*}.(t)x(t)\sim o\tilde{e}=\Phi^{*}x$. (32)
, $g(x(t))$ $x(t)$ , $\tilde{g}.\cdot$ ,
, $\tilde{x}_{i}$ .
$g(x(t))=. \sum_{1=1}^{N}\varphi_{1}.(t)\tilde{g}_{1}$. $=. \sum_{1=1}^{N}\varphi:(t)\{\sum_{j=1}^{N}$G xj} $\sim g=\Phi\tilde{g}=\Phi G\mathrm{a}\tilde{\mathrm{e}}$. (33)




$G$ , $x(t)$ (.31) ,
$g(x(t.))= \mathrm{H}\{K(t,t’)x(t’)\}=\sum_{j=1}^{N}\{\mathrm{H}K(t,t’)\varphi j(t’)\}\tilde{x}j\equiv\sum_{j=1}^{N}\{\mathrm{H}fj(t,t’)\}\tilde{x}j$
$\sim g=\mathrm{H}(Kx)=\mathrm{H}(K\Phi)\tilde{x}\equiv \mathrm{H}Fo\tilde{e}$ . (36)
$\mathrm{H}f_{j}(t,t)$ , (30) H$f$ ( $t$) , ,
$\mathrm{H}fj(t,t’)=\sum_{=1}^{N}\varphi:(t)\{\int_{-\infty}^{\infty}\mathrm{d}t’\psi^{*}.\cdot(t’)fj(t,t’)\}\sim \mathrm{H}F=\Phi\Psi^{*}F$. (37)
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(36) (33) , $\Phi G$ $\mathrm{H}F$ ,
.
$G_{ij}= \int_{-\infty}^{\infty}\mathrm{d}t\varphi_{i}^{*}(t)\mathrm{H}fj(t,t’)$
$\sim G=\Phi^{*}\mathrm{H}F=\Phi^{*}(\Phi\Psi^{*}F)=\Phi^{*}(\Phi\Psi^{*}K\Phi)$ . (38)
, $G$ , $K(t, \theta)\varphi j(t’)\sim K\Phi$ , $\Psi^{*},$ $\Phi,$ $\Phi^{*}$




Fig. 3 , ,
. $(\mathrm{a}),(\mathrm{b})$ , ,
, $t=-\theta(-\pi<t<\pi)$ , $h_{\mathrm{s}}$ .
$b_{\mathrm{n}}$ , . $h_{\mathrm{s}}$ $t=0$
, $b_{\mathrm{n}}$ , $\varphi_{i}(t)$ $\sin$ it $\cdot\cos(i-1)t$
. , $|\theta|\simeq 3\pi/4$ $h_{\mathrm{s}}$ ,
, , $h_{\mathrm{s}}$ ,
Fig. 3: Comparison of calculated (thick) and theoretical (thin) interfaoe magnetic fields
$h_{8}$ (dotted) and $b_{\mathrm{n}}$ (solid) on the surface of apemeable cylnder by amagnetic pole line








. , (1) , (2)
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